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(57) Abstract : 

PROBLEM TO BE SOLVED: To provide a laminated ceramic chip component, 
that can obtain high inductance value or capacitance value though the 
component, has a small chip size by effectively utilizing the chip size, 
and to provide a method of manufacturing the component. 
SOLUTION: The rectangular chip of this laminated ceramic chip component 
is formed, by laminating ceramic layers upon another and contains 
internal electrodes 32, 33, 34, and 35 connected to the external 
electrodes 1 and 2 of the rectangular chip among the laminated ceramic 
layers. Lead-out electrodes 31 and 36 to the external electrodes 1 and 2 
are made of a material which shows a small shrinkage factor, when the 
material is baked and the internal electrodes 32, 33, 34, and 35 are 



made of another material which shows a large shrinkage factor, when the 
material is baked. 
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CLAIMS 



[Claim(s) ] 

[Claim 1] It is the laminating ceramic chip which carries out the 
laminating of the ceramic layer, forms a square shape chip and is 
characterized by using an ingredient with the shrinking percentage small 
[ the drawer electrode to said external electrode ] at the time of 
baking, and the shrinking percentage large [ said internal electrode ] 
at the time of baking in the laminating ceramic chip by which the 
internal electrode was formed between these ceramic layers by which the 



laminating was carried out, and this internal electrode was connected to 
the external electrode of a square shape chip. 

[Claim 2] The laminating ceramic chip according to claim 1 characterized 
by having equipped the end face of said square shape chip with the field 
which does not form said external electrode, and enabling exposure of 
said internal electrode in this field. 

[Claim 3] Said laminating ceramic chip is a laminating ceramic chip 
according to claim 1 or 2 characterized by being an inductor component. 
[Claim 4] In the manufacture approach of the laminating ceramic chip 
which forms a conductor pattern in a ceramic green sheet, carries out 
laminating sticking by pressure, carries out the dicing of this green 
sheet of two or more sheets to the partition corresponding to each chip 
field, calcinates it to it, and forms an external electrode The 
conductive paste which forms an internal electrode among said conductor 
patterns The conductive paste which forms the drawer polar zone is the 
manufacture approach of the laminating ceramic chip characterized by 
using what adjusted so that the shrinking percentage at the time of 
baking might become small using what was adjusted so that the shrinking 
percentage at the time of baking might become large. 
[Claim 5] the manufacture approach of the laminating ceramic chip 
according to claim 4 characterized by using what mixed the silver (Ag) 
particle with a small particle size, and the silver (Ag) particle with a 
big particle size for the conductive paste with which the conductive 
paste which forms said internal electrode used the silver (Ag) particle 
with a small particle size as the principal component, and which uses 
and forms said drawer electrode. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a laminating ceramic 
chip and its manufacture approaches, such as an inductor component which 
started the laminating ceramic chip, especially arranged conductor 
patterns, such as an internal electrode, in the ceramic sheet-like layer, 
carried out the laminating of this, and connected mutually, or a 
capacitor component. 
[0002] 

[Description of the Prior Art] A conductor pattern is arranged in a 
ceramic sheet-like layer, and electronic parts which carried out the 
laminating of this and were used as the square shape chip, such as a 
laminating ceramic chip mold inductor component and a capacitor 
component, have spread widely. In these electronic parts, the 
correspondence to small and high density assembly is demanded with the 
advance of the electronic equipment by which it is equipped with these. 
For this reason, the size of these chips also becomes in use [ 1005 
molds (1. OmmxO. 5mm) / current ] from 1608 molds (1. 6mmx0. 8mm) , and the 
shift to further 0603 molds (0. 6mmx0. 3mm) is advancing. 
[0003] However, in these chip mold inductor components and capacitor 
components, if a chip area is miniaturized, in connection with this, an 
internal electrode pattern also must be made small. Therefore, the range 
of an inductance value or a capacitance value becomes narrow, a resisted 
part increases, and Q value also becomes small and has the inclination 
for a property to deteriorate. 
[0004] 

[Problem(s) to be Solved by the Invention] In view of the situation 
mentioned above, it succeeded in this invention, it is using a chip size 
effectively, and it aims at offering the chip with which a high 
inductance value and a capacitance value are acquired, and its 
manufacture approach, being with a small chip size. 
[0005] 

[Means for Solving the Problem] In the laminating ceramic chip by which 
the laminating ceramic chip of this invention carried out the laminating 
of the ceramic layer, and formed the square shape chip, the internal 
electrode was formed between these ceramic layers by which the 
laminating was carried out, and this internal electrode was connected to 
the external electrode of a square shape chip, the drawer electrode to 
said external electrode has the small shrinking percentage at the time 
of baking, and said internal electrode is characterized by using an 
ingredient with the large shrinking percentage at the time of baking. 



Here, the end face of said square shape chip can be equipped with the 
field which does not form said external electrode, and exposure of said 
internal electrode can be enabled in this field. 

[0006] Since an internal electrode can be exposed to the field which 
does not form the external electrode of a square shape chip according to 
this invention mentioned above, unlike having isolated and formed the 
conventional internal electrode inside from the chip circumference, the 
formation area of an internal electrode is extensible, the conductor 
which carried out baking post shrinkage by using conductive paste with 
the larger shrinking percentage at the time of baking for an internal 
electrode — a front face — the component of a surrounding material — 
flowing out — or — depositing — a conductor — a front face is 
covered. A chip size can be used for the maximum owner effect by this. 
Therefore, an inductance value and a capacitance value can be enlarged 
to a chip size, and properties, such as Q value, improve in connection 
with this. 

[0007] Moreover, the manufacture approach of the laminating ceramic chip 
of this invention In the manufacture approach of the laminating ceramic 
chip which forms a conductor pattern in a ceramic green sheet, carries 
out laminating sticking by pressure, carries out the dicing of this 
green sheet of two or more sheets to the partition corresponding to each 
chip field, calcinates it to it, and forms an external electrode The 
conductive paste which forms the drawer polar zone is characterized by 
using what was adjusted so that the shrinking percentage at the time of 
baking might become small using what adjusted the conductive paste which 
forms an internal electrode among said conductor patterns so that the 
shrinking percentage at the time of baking might become large. 
[0008] 

[Embodiment of the Invention] Hereafter, it explains, referring to an 
accompanying drawing about the operation gestalt of this invention. 
[0009] Drawing 1 is the perspective view in which having shown the 
inductor component of the operation gestalt of this invention, and 
having shown the whole square shape chip configuration. A ceramic layer 
carries out laminating sticking by pressure of two or more Sl-Sn, and 
this chip mold inductor component is constituted, as shown in drawing 2 . 
the external electrodes 1 and 2 are formed in a chip top face, a 
longitudinal direction both-ends side, and an inferior surface of tongue 
horseshoe-shaped, respectively — having — the external electrode 1 — 
the drawer electrode 31 — minding — a spiral coil — it connects with 
the end of a conductor — having — the external electrode 2 — the 
drawer electrode 36 — minding — a spiral coil — it connects with the 



other end of a conductor. 

[0010] as shown in drawing 3 (a) - (h), in ceramic layer S2-S7, internal 
electrodes 32, 33, 34, and 35 and the drawer electrodes 31 and 36 are 
formed, and it connects mutually through the beer halls A, C, E, F, and 
I which are bores between ceramic layers — having — a coil spiral by 
this — the inductor component which consists of a conductor is 
constituted. The ceramic layer S3, S4, the internal electrodes 32, 33, 
and 34 of S5 and S6, and 35 grades will be exposed to the end face (the 
direction end face of a short hand) of a chip longitudinal direction 
both-sides side, the example shown in drawing 3 — a coil — increasing 
the number of layers of these ceramic layers, although the inductor 
component which carried out abbreviation 3 turn formation of the 
conductor was shown — the coil of the number of turns of arbitration — 
a conductor can be formed. 

[0011] The ceramic layers S2 and S7 are equipped with the drawer 
electrodes 31 and 36, and these electrodes 31 and 36 are arranged so 
that the chip edge of longitudinal direction both ends may be touched, 
and they are connected to the external electrode formed in the both-ends 
side of a chip. In detail, the other end is connected to an internal 
electrode 32 through the conductor with which it connected with the 
external electrode 1 with which the drawer electrode 31 of the ceramic 
layer S2 is formed in the top face of a chip, a side face, and an 
inferior surface of tongue at the character of K0, and it was filled up 
with the end all over the beer hall A. The drawer electrode 36 which 
touches a chip edge is arranged similarly at the ceramic layer S7. The 
end of the drawer electrode 36 is connected to the external electrode 2 
formed in the top face of a chip, a side face, and an inferior surface 
of tongue at the character of K0, and the other end is connected to an 
internal electrode 35 through a beer hall I. 

[0012] in this operation gestalt, the internal electrodes 32, 33, 34, 
and 35 which have the configuration shown in drawing 3 (c) - (f) in 
ceramic layer S3-S6 are arranged, each ceramic layer is equipped with a 
beer hall, and each internal electrode connects with the conductor with 
which that beer hall was filled up — having — a spiral coil — a 
conductor is formed, that is, by connecting an internal electrode 32 and 
an internal electrode 33, a beer hall E connects an internal electrode 
33 and an internal electrode 34, a beer hall F connects an internal 
electrode 34 and an internal electrode 35, and, thereby, 3 turns of the 
beer hall C of ceramic layer S4 are spiral — a conductor — a coil is 
formed, in addition, the number of turns of arbitration is spiral by 
repeating and arranging ceramic layer S3-S6 further — a conductor — a 



coil can be formed. A beer hall A is for connecting the drawer electrode 
31 and internal electrode 32 to the external electrode 1. A beer hall I 
is for connecting the drawer electrode 36 and internal electrode 35 to 
the external electrode 2. a coil spiral by this — the both ends of a 
conductor are connected to the external electrodes 1 and 2, respectively. 
In addition, although one hit is much more sufficient as a beer hall, it 
can raise the dependability of connection by preparing more than one. 
[0013] Here, the internal electrodes 32, 33, 34, and 35 of the character 
type of K0 or a spiral mold are arranged ceramic layer S3-S6, and these 
internal electrodes are arranged so that it may arrive at the chip edge 
of a longitudinal direction both-sides side. That is, when the 
laminating of these ceramic layers is carried out and a square shape 
chip is constituted, it is formed in the end face (the direction both- 
ends side of a short hand) of a longitudinal direction both-sides side 
possible [ exposure of an internal electrode ]. On the other hand, to 
the chip edge of a longitudinal direction, a tooth space b is provided, 
and it is isolated and arranged from the chip edge. Therefore, in a 
longitudinal direction both-ends side, to the external electrode formed 
in an end face, only distance b is isolated and is arranged, a coil 
spiral by this — since it can enlarge compared with only distance a and 
distance b having isolated and arranged the linkage area of the 
substantial magnetic flux of a conductor from the chip periphery edge 
over the perimeter shown in conventional drawing 5 , only the part can 
increase the inductance value per unit layer. 

[0014] What was adjusted so that the shrinking percentage at the time of 
baking might become large is used for the conductive paste which forms 
internal electrodes 32, 33, 34, and 35. Moreover, the conductive paste 
which forms the drawer electrodes 31 and 36 uses what was adjusted so 
that the shrinking percentage at the time of baking might become small. 
That is, after forming a conductive paste pattern by screen-stencil, 
generally it is contracted according to the process of a laminating and 
baking. This shrinking percentage is about -15 - 20%. Therefore, an EQC 
or about +5% of thing is mostly used for the conductive paste with which 
the conductive paste which forms an internal electrode forms a drawer 
electrode using the thing of about -10% of shrinking percentage of a 
ceramic element assembly with the shrinking percentage of a ceramic 
element assembly. The conductive paste which forms an internal electrode 
is using what used the silver (Ag) particle with a small particle size 
as the principal component, and can make what has big shrinking 
percentage. The conductive paste which forms a drawer electrode is using 
what mixed the silver (Ag) particle with a small particle size, and the 



silver (Ag) particle with a big particle size, makes crystallinity good 
and can make what has small shrinking percentage. 

[0015] Drawing 4 is explained using the enlarged drawing of drawing 3 
(c) about size change of the internal electrode baking before and after 
baking. That is, what was adjusted to the conductive paste which forms 
an internal electrode so that shrinking percentage might become large is 
used, and signs that pattern 32' before baking of an internal electrode 
has shrunken in the pattern 32 after baking are shown. Since the glass 
which an internal electrode is relatively drawn in the interior side of 
a chip since an internal electrode pattern is larger than a ceramic 
element assembly and it contracts at the time of baking, and is 
contained in the ceramic element assembly comes up, and it is the same 
as a ceramic element assembly after sintering or it comes out outside 
for a while, the coat of the outcrop of an internal electrode can be 
carried out. On the other hand, since shrinking percentage is small, the 
drawer electrodes 31 and 36 are the same as a ceramic element assembly 
after baking, or since they come out outside for a while, they can 
ensure connection with an internal electrode and an external electrode. 
[0016] Next, the outline is explained about the production process of 
the laminating ceramic chip of the above-mentioned operation gestalt. 
First, an organic vehicle etc. is added to the powder which mixed 
borosilicate glass with the alumina, it is made the shape of a paste, 
and this is processed into a ceramic green sheet with a doctor blade. A 
beer hall is formed in this green sheet with metal mold or a laser Mr. 
hole. Next, an internal electrode pattern is formed by screen-stencil 
etc. , and a beer hall is filled up with conductive paste. The conductive 
paste adjusted as an internal electrode so that shrinking percentage 
might become large is used. The conductive paste adjusted so that 
shrinking percentage might become small is used for the drawer polar 
zone. 

[0017] 30:70 is used for the mixing ratio of an alumina and borosilicate 
glass. The conductive paste used for formation of an internal electrode 
lowers silver (Ag) content by using a fine silver (Ag) particle, makes 
the reaction at the time of baking active, and enlarges shrinking 
percentage. On the other hand, the conductive paste used for formation 
of a drawer electrode is combining a fine silver (Ag) particle and a big 
silver (Ag) particle, and what made crystallinity good and stopped 
shrinking percentage is used for it. 

[0018] Next, as shown in the above-mentioned operation gestalt, 
laminating sticking by pressure of the ceramic green sheet which printed 
this internal electrode pattern etc. is carried out. Since many internal 



electrode patterns are arranged in the shape of a matrix by the layered 
product of the above-mentioned green sheet, the dicing of this is 
carried out to the partition corresponding to each chip field. And by 
calcinating at an elevated temperature, a ceramic green sheet serves as 
a ceramic sintered compact, and the conductive paste pattern formed of 
printing serves as a metaled electrode layer. Next, a substrate metal is 
formed by print processes or sputtering as an external electrode, on it, 
nickel plating, Sn plating, etc. are performed and this forms an 
external electrode. 

[0019] The protective coat which covers the end face of a chip can be 
formed if needed by covering glass material to a predetermined end face 
after the above-mentioned dicing or baking, and calcinating at low 
temperature comparatively, moreover — the case where the resin film is 
used as a protective coat — after forming the substrate electrode as an 
external electrode — a resin paste — a predetermined end face — 
applying — this — warming — it can harden and form. 
[0020] As mentioned above, an external electrode and internal inter- 
electrode connection can be ensured by stopping the shrinking percentage 
of a drawer electrode by controlling a production process by the 
shrinking percentage of a ceramic element assembly, an internal 
electrode, and a drawer electrode, and the temperature profile at the 
time of baking, and managing, moreover, the coil which used the chip 
size effectively, without exposing outside directly since the coat of 
the internal electrode arranged at the chip edge was carried out with 
the glass contained in a ceramic element assembly by big shrinking 
percentage at the chip edge — a conductor can be formed. 
[0021] In addition, the application to a chip bead, a chip capacitor, 
and an LC filter is also possible in the gestalt of the above-mentioned 
implementation, although the chip mold inductor component was shown 
using those complex, using the mixture of a dielectric and glass, using 
the mixture of the magnetic substance and glass as an element assembly. 
[0022] Although 1 operation gestalt of this invention was explained 
until now, it cannot be overemphasized that you may carry out with a 
gestalt which this invention is not limited to an above-mentioned 
operation gestalt, but is variously different within the limits of the 
technical thought. 
[0023] 

[Effect of the Invention] As explained above, according to this 
invention, a narrow chip size is utilizable for the maximum owner effect. 
It becomes possible to offer the laminating ceramic chip with which a 



property with good inductance value, capacitance value, etc. is acquired 
also with a narrow chip size by this. 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view showing the appearance of the 
inductor component which is the operation gestalt of this invention. 
[Drawing 2] It is the decomposition perspective view of the inductor 
component which is the operation gestalt of this invention. 
[Drawing 3] It is the plan showing the example of an electrode pattern 
arranged at each ceramic layer of the inductor component which is the 
operation gestalt of this invention. 

[Drawing 4] It is drawing for explanation of contraction of the internal 
electrode at the time of baking. 

[Drawing 5] It is the electrode pattern **** Fig. of each ceramic layer 
of the inductor component of the conventional example. 
[Description of Notations] 
1 Two External electrode 

3 Four Field in which an external electrode is not prepared 

5, 6, 7 Field in which an external electrode is not prepared 

Sl-Sn Ceramic layer 

31 36 Drawer electrode 

32, 33, 34, 35 Internal electrode 

a, b Margin section 

A, C, E, F, I Beer hall 

B, D, G, H, J Connection 
K, M, Q, R, U Beer hall 
L, P, S, T, V Connection 
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[Drawing 1] 




[Drawing 3] 




[Drawing 5] 
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